Introduction
Porous ceramics with open pores are considered for use in separation filters, catalysis supports and other industrial ap plications. Such applications are often used in fluid flow. Therefore, it is necessary to reduce pressure loss as much as possible. So far, we have developed a porous ceramic with unidirectionally aligned pores to reduce pressure loss.1)-4) It was synthesized from a water-based slurry using a unidirectional freezing and freeze-drying process. In this process, the aligned pores were produced by sublimation of columnar ice which was formed during unidirectional freez ing in the slurry. Freeze-drying was used to make the ice sublimate without thawing. The aligned pores were main tained after the sintering. The porous material obtained by this method had aligned open pores of several tens of micrometers in size, which has been reported in only a few papers.5)-8) Using this method, the pore size and microstruc ture can be changed easily by controlling freezing and sin tering temperatures. Furthermore, it had a characteristic microstructure.
For example, a porous silicon-nitride showed a unique microstructure wherein the macroscopic aligned pores contained many fibrous grains protruding from their internal walls.3) Such a pore structure is thought to be preferable for trapping soot dust from polluted air. However, there has been no report on filtration performance of porous material which had such pore structure and pore size.
In this paper, we prepared some porous Si3N4 with differ ent aligned pore sizes and microstructures. Pressure loss of the porous material was measured and a filtering property using fly ash was evaluated. The effect of the structural characteristics of porous ceramics on filtration performance was investigated. velocity. The pressure drop was low enough in comparison with that of the conventional porous ceramics, with the ex ception of ceramic foams. It is reported that the pressure loss of ceramic foams is smaller by more than one digit than that of the developed materials.9),10) However, ceramic foams are disadvantageous in terms of mechanical reliabili ty. The pressure drop decreased remarkably with increas ing pore size. SN-1 and SN-4 showed different pressure loss though they had almost the same pore size. It is because these cases, air-cleaning worked effectively through the aligned open pores. Therefore, the fibrous texture formed in the aligned pores seemed to have a negative effect on filter ing properties. As for this study, it was focused on clarifying the effect of air-cleaning and the mechanical reliability of the material. A change in the pressure loss over time will be evaluated later. Sample appearances before and after the test are shown in Fig. 8 . No samples fractured. They had strength sufficient to withstand use. Trapping efficiency of fly ash was almost 100% for all samples (Table 2) . Most ashes were deposited on the porous Si3N4 surface. Some ashes seemed to be trapped at the pleat-shaped structure formed on the internal wall of the aligned pores. These ash es could be easily removed by air-cleaning. 
